Protonated forms of poly[d(G-C)] and poly(dG).poly(dC) and their interaction with berberine.
The pH -induced structural changes on the conformation of homo- and hetero-polymers of guanosine-citydine (G.C) sequences were investigated using spectrophotometric and circular dichroic techniques. At pH 3.40, 10 mM [Na(+)] and 10 degrees C both polynucleotides adopted a unique and stable structural conformation different from their respective B-form structures. The protonated hetero-polymer is established as left-handed structure with Hoogsteen base pairing (H(L)-form) while the homo-polymer favored Watson-Crick base pairing with different stacking arrangements from that of B-form structure as evident from thermal melting and circular dichroic studies. The interaction of berberine, a naturally occurring protoberberine group of plant alkaloid, with the protonated structures was studied using various biophysical techniques. Binding of berberine to the H(L)-form structure resulted in intrinsic circular dichroic changes and generation of extrinsic circular dichroic bands with opposite sign and magnitude compared to its B-form structure while with the homo-polymer of G.C no such reversal of extrinsic circular dichroic bands was seen indicating different stacking arrangement of berberine at the interaction site. Scatchard analysis of the binding data, however, indicated non-cooperative binding to both the protonated forms similar to that of their respective B-form structure. Fluorescence spectral studies, on the other hand, showed remarkable increase in the intrinsic fluorescence of the alkaloid in presence of the protonated forms compared to their respective B-form structure. These results suggest that berberine could be used as a probe to detect the alteration of structural handedness due to protonation and may potentiate its use in regulatory roles for biological functions.